Summary &horbar; The characteristics of the nuclear T 3 receptor in the liver of the chick embryo were studied from incubation day 18 until day 1 posthatching. Treatment of the nuclei with 3 mol.l-1 MgC' 21 which removed the endogenously bound hormone, was used in order to determine the total amount of receptors. The affinity constant K a decreased between incubation day 18 (0.996 ± 0.276·1 O 9 M-! ) and day 19 (0.247 ± 0.072 ' IQ S M-!), remained the same thereafter until hatching and increased again on day 1 posthatching (1.846 ± 0.928·10 9 M-1 ). The total amount of receptors tended to increase from incubation day 18 to day 20 non-pipping (np) (from 4.40 to 11.55 fmol/ffg DNA) and decreased thereafter to 2.38 fmol/ug DNA on day 1 posthatching. The amount of free binding sites reached a maximum on day 19 (6.91 fmol/pg DNA) and then decreased drastically until posthatching (0.19 9 fmol/og DNA). The maximal specific binding was found on day 20 (np), just prior to penetration of the air chamber. During the time at which the level of T 3 remains high in the plasma, a reduction in the amount of receptor was observed, which may be the consequence of a down-regulation by T 3 itself. chick embryo / T 3 -receptor I ontogeny
INTRODUCTION
Previous studies have shown the existence of a nuclear T 3 receptor in various tissues in rat, tadpole and rabbit (Surks et al, 1973; Yoshizato et al, 1975; Lindenberg et al, 1978) . During ontogenesis, where thyroid hormones are known to play an important role in maturation and development of several tissues, T 3 binding sites have mainly been studied in rat tissues, such as liver (Degroot et al, 1977; Coulombe et al, 1979 ) and brain (Schwartz and Oppenheimer, 1978; Perez-Castillo et al, 1985; Hubank et al, 1990) ., Bellabarba and Lehoux (1981) and Bellabarba et al (1983, 1988) proved the existence of a T 3 receptor in liver, brain and lung of the chick embryo and determined the binding characteristics on different days during early and late ontogenesis. Brain and mus- cle tissue have also been examined in the prenatal stage by Haidar et al (1983) and Dainat et al (1986) respectively.
Large changes in concentrations and metabolism of thyroid hormones and in the levels of growth hormone and glucocorticoids (Scanes et al, 1987) occur during the last week of incubation. Thyroid hormone concentration in plasma changes rapidly during this period. There is a marked rise in thyroxine (T 4 ), reaching a maximum on the day of pipping and a gradual increase in 3,3',5-triiodothyronine (T 3 ) (Thomas and Hylka, 1977; Decuypere et al, 1979) , which is due to the onset of the 5'-monodeiodinase activity during that time (Decuypere et al, 1986; Huybrechts et al, 1989 (1973) . The suspension was ultracentrifuged for 45 min at 53 000 g (Beckmann L8-M ultracentrifuge). The nuclear pellet was resuspended in SMT-EDTA using a Potter-Elvehjem handhomogenator so as 1 ml suspension contained nuclei from 0.25 g liver. Oppenheimer et al (1974) , who used the same preparation technique, checked the purity of the nuclear preparation by phase microscopy and electron microscopy.
Incubation of isolated nuclei
Binding experiments were performed in glass tubes containing 50 gi labeled T 3 (t 35 000 cpm; 3 000 wCi/wg), 50 w l unlabeled hormone (100 pM -1 000 nM) (or analogue or buffer) and 20 wl nuclear suspension. Tubes were first incubated for 1 h at 4 °C followed by another 30 min at 37 °C, as described by Bellabarba and Lehoux (1981 At the end of the incubation period, the samples were centrifuged for 10 min at 10 000 g (4 °C). The supernatant was removed and the nuclear pellet was counted in a gamma counter (LKB Wallac Rackgamma II) for 1 min. Total binding was determined by adding tracer and buffer to the nuclear suspension, while aspecific binding was determine by adding excess unlabeled hormone (1 x 10 ' s M) instead of buffer.
Aspecific binding was subtracted from total binding to measure the specific binding.
The total amount of receptors was determined after stripping of the endogenous bound T 3 (Kelly et al, 1979 (1991) found that in mice harboring thyrotropic tumors, the changes in mRNA after T 4 administration depend on the isoform of the receptor: the mRNA for a 1' a 2 and P 2 decreases, while that for !1 increases significantly. Dependent on the receptor isoform that is most abundant at that time, it might be possible to observe an increase in B max first and later on a decrease after increased thyroid hormone concentration prior to hatching. Halperin et al (1990) also found a decrease in receptor number once the occupancy of the receptors reached a certain value (69%).
These observations seem to confirm our results and the hypothesis proposed by Samuel (1982) .
The phasic pattern of receptor development can be linked to the complex sequence of events that occur at hatching: initiation of pulmonary respiration, pipping of the egg shell and emergence of the hatchling. These events are dependent on the proper development of the supporting musculature and its control mechanism, modifications in the circulatory and respiratory systems and the withdrawal of the yolk sac, in all of which T 3 is known to be involved (Decuypere et al, 1990) . Since GH is known to increase in the embryo during the week prior to hatching (Scanes et al, 1987) (Giannopoulos and Tulchinsky, 1979; Vanderpooten et al, 1991 ) .
The change in Bm! on day 20 np and 20 ip corresponds to the shift in 5-D activity to 5'-D activity (Borges et al, 1980; Galton and Hiebert, 1987) and coincides with the transition from allantoic to pulmonary respiration (Decuypere et al, 1979) . A direct role of the thyroid hormones in stimulating surfactant synthesis and hence in the onset of pulmonary respiration has been shown in mammals (Ballard, 1980; Redding and Pareira, 1974; Chopra, 1976 
